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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
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of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJ1 bl^OBKA RSIH PA3BAJIbl40BbIBAHJlH YCTPOMCTB M3 nPOOWJIbHblX TPYB 
(57) Abstract: 

McnojifcooBaHne: jyifi paGBamj^oBbiBamw? ycrpoHCTB H3 npo4>wnbKbix Tpy6 (nepeKptiBaTejiew, nojjBecoK 
xboctobmkob. <J)HJit>TpoB h T.fl.), ycTaHaarcHBaeMbix b cKBaxMHe. Cympocxfc H3o6peTeHn«: BajibixpBKa 
coflepJKHT Kopnyc (K) 1c ueHTpanbHbiM RaHajioM 4, b wxxhgu ^acTH KOToporo ycraHOBJieH trrryi^ep 5. B 
creHKe K BbinonHeHfei yrjrjrtineHHH 6 w 7, b Koropbtx c noMonjbio onop 8 n 9 ycTanoBneicbi rpvi BajTbuyiornjcx 
aneMeirra (B3). UpmeM onopbi 8 flByx B3 ycTaHoaneHBi b yrjiyfineHMHX 6 K HenoABUKHO, a onopa 9 B3 12 - c 
B03MO»Hoerbio pa^ManbHoro BbiRBUJKeHHH M3 ymydneHMH 7. no^em&HaH onopa Bt>marmeHa b HHjje ^Byx 
3KcaeHTpHTObix OTHOCMTexifcHO Apyr flpyra uHjrniH^poB (U) 13 w 14. npiraeM U 13 c 6ojit>irocM n^aMerpoM 
ynnoTHCH oTHOCwTenbHO crreHKM Kopnyca 1, a 11 14 c MenbmnM jjMaMerpOM Bbicrynaer b ueirrpajibHbni 
Kaiian 4 K h HMeer KaHaribi, coo6rnaioiujie i^eirrpajibubaf Kanaji 4 c ris^paBniwecKOM KaMepou 18. 
oopasoBaHHoft creHKaMM yr/ryojieHMH 7 m TopqeBbD*oi noBepxHOCTHMH U 13 h 14 nqRBTOKHOft onopbi 9. Tanoe 
KOHCTpyKTHBHoe BbmojmeHHe Bajifan;oBKH o6ecnenHBaeT qejib - noBbnneHHe Ka^ecroa h HafleMHOCTM 
ycTaHOBKH yerpoftcxB to npo4>iuibHfarx Tpy6, a Taxxe noBwmeHne pa6orocnoco6HocrH caxioft BajibupBKH k 
B03M0?KHocTb pacmnpenwi jjnana3ona pa6onero njiaMeTpa. 1 3. n. $-mx. 4 kji. 



Description |OnncaHHe H3o6pereHnsi]: 



M3o6pexeHMe othochtch k o6nacrn 6ypeimH h KanHranbHoro pewoHra uefrrmnzix m ra30Bbix CKBaKHB m 
npe^Ha3HaMeHo, a tiacTHocrw. nns* paaeanbUOBbiBaHun ycrpoftcTB M3 npo<J>H/ibHbix Tpy6, ycTaHaBJiKBaeMMx 
b CKBdJKHHe npH iraojiinnai 30H ocnojKHeHHM, BraratKaioiinix b npouecce oypeHMH cKBaxniH m npw 
BOCcraHoaneHHM repMenwHOCTM o6caAHbOC kojiohh. 

H3BecTHa BanbMpBKa /ym pa3BajibupBbiBaHiiH ycrpowcTB H3 npcxJuuitHbix rpy6, coAepxaman Kopnyc. 
npHcnoco6ncHHbiii ^tih coe^meroiH c kojiohhoh 6ypnjibHbix rpy6, c uprrpajibHhxiM KananoM h 
yrjiy6namHMH b ctchkc, b Koropbix ycraHOBJieHbi c noMomhio onop TpH BajibuyioiAKX ancMCHTa. 

HeAOCTarKOM aroro ycrpoKCTea hbjihctch to, hto BajibuyioinKe 3JieMeHTbi npu pa3Ba/ibupBbiBaHHii Tpy6bi 
noA w&CTBViebi ynpyroro aneMetrra iioctohhho HaxoAHTCH b oahom nojio»eHMn. noaroMy npw 
neo6xo^HMOcru cmraMTb paAHaJibHbie Harpy3KH Ha npo^nnbHbrir nepcKpbroaTent. npn ero ycraHOBKe b 
cKBajKHHe, nanpKMep. npw pewoirre noBpe«AeHHH o6caAHOfi kojiohhw b BMAe mejieBOM nep<|>opauHM, Raimw 
BanbupBKa HenpuMeHMMa, nocKQJihKy M3-3a HeB03MOXHOCTM chhjkchmh paAHajibHOH Harpy3KH Ha o6caAHyio 
KonoHHy npoMCxoAWT ee Aanbuewmee pa3pymeHne. 

3a^aMCM H3o6peTeHHH Hannercfi noBbmieHMe KawecrBa m HaAemHOCTM ycraHOBKM ycrpowcTBa K3 
npo4n0ibHbix Tpy6, ycTaHaBJmBacMbix b CKBaxHHe npw k30/ihuhm 30H ocjio»HeHHH, B03HHKaK>mjoc b 
nponecce 6ypeHHH cKDaj&im, h npn BOOCTaHOBJieHHH repMenraHOCTH o6canmjx kojiohh, a Tame noBtnuenne 
HaAexHocTM h pa6oT0cnoco6H0CTM BanbupBKM h o6ecneuenne boomojkhocth pacnnipeHMH A Hana30Ha 
pa6oMero AHaMerpa 6e3 h3mchchhh niiaMerpa Kopnyca a^hhopo Twnopa3Mepa caMofi BanbnpBKH. 

TexHHHecKHH pe3ynbTaT RocrruraercH to*, mto b BaribupBKe pjm pa^BajibHOBbiBaHMH ycTpowcTB H3 
npo4>HJibHi>tx rpy6. coAepreameff Kopnyc. npncnoco6neinibiM Ann coe^KHeHHH c kojiohhoh 6ypHJibHbix Tpy6, c 
ueHTpanbHbOyi KanajioM m yrviy6neHMHMH b creHKe, b Koropbix ycraHoaneHbi c noMombio onop rpw 
BajibuyionDcc aneMeHra, onopa oAHoro BajibqyioiAepo 3jneMeHra ycraHoaneHa b yrjiy6neHHW Kopnyca c 
B03MOXHOCTbJO paAHajibHoro BbiABMJKeHHH H3 Hero. PanManbHO noABHJKiiaH onopa bmabeekhopo 
Banbnyroinero ajieMeHTa mojkct 6btTb BbmonHena b bmac AByx nnaMerpajibHO pa3HOBennKMx ufvmnfjpoB, 
3KcueHTpHHHbix oTHocirrenbHo ppyr Apyr'a* npiiHCM ujzwuxfxp onopbi c 6ojibmnM AHaMerpon ynnoTHen 
oTHOCMTCJibHo Kopnyca h o6pa3yer co cTCHKaMM yrjiyoJieHHH rvyjpaBnmecKyio KaMcpy, coo6meHHyK) c ero 
ueHTpanbHbiM RaHanoM. 

Ha <J)nr. 1 np^ACTaaneH o6ihmm bma BajibooBKM; Ha ^nr. 2 pa3pe3 A-A na 4»wr. 1; Ha 4>mt\ 3 pa3pe3 B-B Ha 
<J)ht. 1; Ha 4»kp. 4 oocaAHan Konoma c ycTaHoaneHHbiM npo4»wnbHbDvi ncpcRpbiBa-reJieM c noMomwo 
onucbiBaeMOM BajibnoBKH. 

BanbuoBKa a^h p a3 Ban bnoBbiBaHMH ycrpowcTB H3 npo^HHbHbix xpy6 coj^epmsrr Kopnyc 1 c pe3b6oft 2 pjvi 
npHcoeAHHeHH5i ee k kojiohhc 6ypwnbHboc Tpy6 3 m ueHTpajibHbiM KaHanoM 4, b HMHiieH ^acra Koroporo 
ycxaHoaneH nrryuep 5. B creHKe Kopnyca 1 BbmojmeHM yrjiy6jieHMH 6m7,b Koropbix c nowombio onop 8h9 
ycraHoaneHbi Baribuyion^ie aneweHTbi 10, 11, 12. IlpHueM onopbi 8 A^yx BajjbnyioiUHX 3JieMeHT0B 10 H 11 
ycraHoaneHbi b yrjiyojieHMHX 6 HenoABn«HO, a onopa 9 Bajibuyioinero aneMeHTa 12 c B03M07KH0CTbK) 
panwajibHoro BbmBuxenuH W3 yrny6neHHH 7. FIoABHJKHaH onopa 9 BanbijyioiAero aneueHTa 12 BbmonneHa b 
BHAe A^yx 3KcueHTpHMHbix OTHOCHxe^bHoro npyr ppyra. nuanHnpoB 13 m 14, HMeiomQwx pa3Hbie nwaMerpbi. 
UpmtiA ixpoiHHAp 13 c ocjibninM A HaMeT P° M ynnoTHeH OTHOCHTejibHO ctchkh Kopnyca 1 c noMombio 
ynjioTHemiH 15, a upumipp 14 c MeHbmnM A MaMeT P° M Bbicrynaex b neHTpajibHtiil Kanaji 4 Kopnyca 1 vepe3 
OTBepcrne 16, BbmojiHeHHoe b creHKe, h wvceer Kananui 17, coo6n^aionnie qeHrpajibHbni KaHan 4 Kopnyca 1 c 
rwApaBTiMMecKOM KaxiepoH 18, o6pa30BaHHOM creHKaMM orBepcniH 16. yrviy6neHMH 7 b Kopnyce 1 vl 
TOpueBbUwot noBepxHOCTHMH ujuiHHAPoB 13 w 14 noABtu&HOH onopbi 9. 

Pa6ora BanbuoBKM noHCHHercH Ha npHMepe BoccranoaneiiRR repMeniMHocrH oocanHoil KonoHHbi npw 
o6pa30BaHMM b new rpeujHHbi. 

B 30ne 19 HapymeHHH repMenwHocTH o6caAH0H KOJionnbi 20 npenBapprrejibHO ycTanannKBaior 
nepeKpbiBaTemb 21 M3 npo^HJibiu^ix rpy6, nyreM pacumpeHHH ero AaaneuHeM hu^hioctm. 3axeM Ha kohohhc 
6ypmihHbix Tpy6 3 BHyTpb nepeKpbiBaTeJiH onycKaiOT BanbuoBKy h BpamenneM, c noAaMeii bhto kojiohhw 
6ypnabHbix rpy6 3, naMMHaior pa3BaJibupBbiBarb npo4»nnbiibic rpy6bi nepeKpbiBarcjm 21 c oAHOBpeMeHHOM 
npoMbiBKoft jKHAKocTbio, 3aKanHBacMow b Tpy6w noA AaancHneM. npw 3T0M, b ueirrpanbHOM KaHane 4 
Kopnyca 1, 6naroA a P« Haawniiio urryuepa 5, RaBji&me jkhakoctm B03pacraer w, B03Ae£krrByH Mepe3 
OTBepcTMe 16 b creHKe Kopnyca 1 u Kaiianbi 17 b uMJiHUApe 14 iioabu>khom onopbi 9 na TOpneBbie noBepxHOcrw 
UMJiHHAPon 13 m 14, BbiABwraer BajibuyionxHH oneMeirr 12 H3 yr*jiy6jieHMH 7 Kopnyca a° ynopa b creHKy 
nepeKpbiBarenn 21. Oahobpcmchho neBb*ABi«KHbie Banbuyiomjae 3/iewenrbt 10 m 11 raaae ynnpaiorcH b 
creHKy nepeKpbiBarejiH. Aanee, BanbuyioinHe 3/ieMenrbi iioa AencTBueM co3AaHHOH paAManbHoii Harpy3KH, 
npoRa-rb4Banct> no raiyrpeinieii nooepXHOcrn npo^ti/ihJiLJX rpy6, paoBajiujOBbieaiOT hx m nnorHo 
npHKarbiBaiOT k creHKe oocaAHoft Konomibi 20. npw noAxoAe k 30He 19 HapyniemiH repMerHMHOcrw oocaAHOH 
kojiouh bi 20 Ranncioic npOMbino^iow jkm/I kocxm cifH»aJOT A° MMHMManbHoro, npw KoropoM He nponcxoAMT 



BbWHsraemift paniiaribHO-nonBioKHoro Banboyiomerx) aneMeHTa 12 wo Kopnyca 1. h pa3BanbnoBbiBaime 
npo^mitaaAX xpy6 ecpyr ao o6pa30Baiotn MMHHMajibiioro AHauerpa ^eyviH cM ffflHhiM H HeBtdflBMJKirbLMM 
BaJUd^omnMM aneMeirraMH 10 ii 11 h BbmBHrawmaMCH a/ieMeHTOM 12. Kor^a oh HaxojjMTCH b ncxonrtoM, He 
BtJ^BHHyTOM no/iojKCHMM. ripw 3tom pe3b6oDbie coeflMHemm npo<J)MJibHbUc xpy6 nepeKptJBaTejiH 21 Tax Hie 
paccraipHioTCH ao BHyrpeHHeno /jMaMerpa npo^nnbHbix Tpy6, o6pa3yeMorx> npH mx pa3Ba/ibU0BbiBaHMH b 
30He HapytuenMH, mto CHUwaer no MHHKManbHOM Bejmurafbi ^aiuieinie Ha crewcy o6ca^HOM kojiohhw 20 b 
30H€ 19 HapymeHMH cc pcpmctmmhocth. 

riocjie npoxDXAeHHH 30Hbi 19 Hapyuiemtn pepMerouHOCTM . r#e onacHOCTb pa3pymeHHH oocaffHOH kojiouhbi 
OTcyrcTByeT, hhobb nojjHMMajor ^aaneHMe npoMbiBowofi jrmakoctm h pa3BajibUpBbiBaHxrc nepeicpbtBaTenH 
senyr no TexHOJiormi, oimc&HHOH Bbraie. 

IIO OKOHHaHHH pa3 Bail bi^ODblDailHH KOJIOHHy 6ypH/IfaHblX Tpy6 3 C BajIbUOBKOH nO^HHMaiOT H3 CKBaXHHbl. 



Claims l<t>opwyna n3o6pcTemiH|: 



1. Ba/ibJUOBKa pjui paoBajibupBbiBaHHH ycrpowcre H3 npo4>H/ibUfc*x xpy6, coflepxamaH Kopnyc. 
npwcnoco6neHHbi^ A/ 1 * coeAHHe™* c KonoHHoft 6ypnnbHbix xpy6, c ueHrpanbbHbiM KaHanoM m 
yrjiy^neHKHMM b crreHKe. b KOTopbrx ycTawoBJieinj c noMonjbio onop -rpw Danuijyioinjix aneMeHTa. 
OTJiHtiaiOD^ancn tcm, uto onopa onHoro BajibijyK)n\erx> aneMeirra ycraHoaneHa b yrjiydncuwn Kopnyca c 
B03M0XHOCTbio panjianbHoro BbinmOTciniH ro Hero. 

2. BanbupHKa no n. 1, otjimm aiomancH TeM, mto pan.ua/ibHo noflawxHa^ onopa BbgnauKHono Bajibuyioinero 
aneMeirra Bbmojmena b HHRe jnsyx nif aMerp a/ibno paoHOBenHKHX qwrannnpoB, 3KcqeHTpiraHbix OTHOCHTC/ibHO 
ppyr npyra, xipmcu Epuumnp onopbi c (SojibumM nwaMCTpoM ynnoTHeH ornocHTe/ibHo Kopnyca m o6pa3ycT co 
CTCHKaMM ynnytinetoui b Kopnyce riynpaaroraecKyio KaMepy, coo6meHHyio c ero neirrpanhHbCM KaHanoM. 



Drawlng(s) |MeprexM|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 1 0 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 1 9 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 
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